Association between the development of the body axis and the craniofacial skeleton studied by immunohistochemical analyses using collagen II, Pax9, Pax1, and Noggin antibodies.
Immunohistochemical analyses on the axial skeleton from wild type mice. In the clinic, we have previously observed cervical spine defects associated with deviations in the posterior part of the occipital bone and with morphologic and functional variations in the craniofacial skeleton. As examples, cervical spine fusions occurred frequently in patients with mandibular overjet and even more frequently and more caudally in the cervical spine in patients with sleep apnoea. The aims of the present study were to elucidate this association between the spine and the cranium by comparing gene expression domains of important developmental genes known to be involved in vertebral column formation with gene expression in the craniofacial region. This is the first study looking specifically on gene expression in the basilar part of the occipital bone that is formed around the cranial part of the notochord, thus connecting the spine and the craniofacial skeleton. The material consisted of 4 mouse embryos p.c. day 13.5, NMRI wild-type mice, from the same litter. The body axis, the cranial base, and the craniofacial area were studied by immunohistochemical analyses using Collagen II, Pax9, Pax1, and Noggin antibodies. Pax1 expression was highly similar in the posterior part of the occipital bone and in the vertebral column, indicating that the basilar part of the occipital bone from a developmental standpoint can be considered the uppermost vertebra. Pax9 and Noggin expression domains were in accordance with those described previously. The present study supports that the basilar part of the occipital bone may be regulated by similar developmental mechanisms as the vertebral column and may thus be regarded the uppermost vertebra. Thus, the clinically observed association between the cervical column and the craniofacial area has been proved by immunohistochemical methods.